Neuronal protection from apoptosis by pituitary adenylate cyclase-activating polypeptide.
Pituitary adenylate cyclase-activating polypeptide (PACAP) is known to have trophic effects on neurons. Apoptosis of PC12 cells was induced by depletion of serum and nerve growth factor (NGF) from culture medium. Not only high potassium-induced Ca2+ channel activation but PACAP-38 at physiological concentrations (10[-10] to 10[-8] M) protected PC12 cells from apoptosis. PACAP-38 increased Ca2+ uptake and intracellular Ca2+ concentrations in PC12 cells. The effects of PACAP-38 on cell survival and Ca2+ channels were eliminated by inhibitors for Ca2+ channels and protein kinase A, and mimicked by 8-bromo-cAMP. Mitogen-activated protein (MAP) kinase activity was stimulated by PACAP-38. These findings implicate that PACAP protects PC12 cells from apoptosis by activating Ca2+ channels via the cAMP-protein kinase A pathway to stimulate MAP kinase cascade.